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PERIODICAL: Fizika tverdogo tela, v. 5, no. 3, 1963, 811-818 


., TEXT; The author discusses the possibility of Classifying ferroelectrics 
*. on the basis of specific experimental criteria. Two types are given 
. particular consideration, those with sharp and those with blurred phase 
transitions. The latter were discovered by G. A. Smolenskiy et al. (FIT 
2, 2906, 1960) and show relaxative polarization in‘a wide temperature 
range. The phase transition (Curie point or region) and spontaneous, 
changeatle, polarization are common to all ferroelectrics, but the nonpolar 
(paraelectric) to polar (pyroelectric) phase transition may not be observed 
with those displaying chemical transformations below the Curie point and, . 
while spontaneous polarization is characteristic of all pyroelectrics, 
‘only the ability of changing the sign of PS being specifio for 


ferroelectrics. It is caused by an applied electric field and indicates 


the presence of a domain structure which, in its turn, causes the 
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“nonlinearity of P(E) and ¢(E). Ferroelectrics can thus be characterized, ! 
below the Curie point, by: a) belonging to the class of pyroelectrics; 
3 having a domain structure which is c) changed by an electric field; 
d) hysteresis of P(E) with saturation, Po and EL. (the points of 


intersection with the axes) being field-independent; e) nonlinear coursa 
‘of ante Only o) and d) are necessary and sufficient conditions, but 

even d) is not reliable since saturation is often indistinct and ambiguous. 
Ferroelectrics with blurred phase transition can be similarly characterized, 
but with a Curie range in which they show relaxative polarization, i. e. 
the temperature maxima of £ and tan d depend not only on the permanent 
field but also on the variable field frequency, rising witha. But not 
even this is a necessary or sufficient condition for this class of 
ferroelectrics. They can only be classified by the common properties 
above, together with relaxative polarization, field dependence of the 
temperature maxima and diffuseness of the structure-sensitive .X-ray lines. 
There are 2 figures. 
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TITLE: Relaxation properties of BaTiO, single eryst:is containing 


antimony impurities ~4 
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| titanate, relaxation property, barium titanate dielectric property 


ABSTRACT: The dielectric constant an a function: of, temperature 
| was investigated in barium titanate ningle crystals’ containing } . 

Sb,0, impurities, It was found that 1) the single crystals of |- ina 
barium titanate possess ferroelectric and relaxation properties io 
for certain antimony impurity concentrations; 2) the introduction 
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of antimony impurities lowers the Curfe point, the effect being 
‘well marked at antimony concentrations above 0.01 mol%; and 3) the! 
appearance of a maximum on a curve of dielectric constant versus” ; 
temperature indicates the presence of relaxation polarization in 
that temperature region, Dependence of the dielectric constant) ; 
on tamperature was also investigated for temperatures o —200C, 
Orig. art. has: 2 figures, 
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Structure « of ‘poldd solutions of SrTi03-Bi203 ° 31102. Fiz, tver. 
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: The transmission “reflection Bpetia: of Caio; “ gvT-227, IVT-287, SVT-802 | 
(solid. solutions based ‘on SrTiO, to which §.6.and 19.6 mol. % Bi is added), — added), : 
“MgTiO. Zn yTiO,, ‘Bi, g110_,; ‘and! barium tetratitanate ; were measured in the spectral 
“interval’2 23, bo, 2235 inthe 


e. submillimeter band. The samples were frepared in ee | 
| atcordance with the usual: ceramic technology. The submillimeter band (2 -- 8 mm) was)! 
ae generated by a kdystron;:'‘The results ‘have ‘shown that high-frequency normal oscillations 
--8F& produced in these ‘Substances essentially as a result of internal oscillations of the. 


THO, vies while ® the low-freijuenoy Sectllation is connected with the relative dis~ : 


we ord Me. 
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- SVT-227) the dielec 

. frequencies up.to 500 

“od optant in this range is therefore due to the oscillations of the crystal-lattice ions. In the || 
} tase of the polycrystalline BaTii, ‘and SVT compounds, a dispersion was observed also 
at jower frequencies, 0. 10° cpa. . The dielectrie losses of the polycrystalline SrTiOg, 

CaTiOg, MgTiOn, 2nTiO,, barium tetratitanate, and Big /gTiOg at microwave frequen- 

cies are also completely due to-the resonant mechanism connected with the oscillation of 

theiz crystal lgttices. Orig. art, has: 6 figures, i formuls and 2 tables. 


il the compounds {except BaTiO, SVT-202 and ° 
i ‘ot depend on tho frequency in the range from radio; 
Go {the region of infrared resonance). The diclestric eons}: 
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TITLE: On the nature of the dielectric properties of SrT103°Big03*3T1i0g solid solu- 
tions LReport, Symposium on Ferromagnetism and Ferroelectrioity held in Leningrad 
30 May to 5 June 1963/7 


SOURCE; AN SSSR, Izv.Ser.fiz., v.28, no.4, 1964, 636-642 


TOPIC TAGS: dielectric relaxation, strontium titanate solid solution, bismuth tita~ 
nate solid solution 


ABSTRACT: Solid solutions of up to 9.6% bismuth titanate in strontium titanate were 
examined by x-ray diffraction at room temperature and liquid nitrogen temperature in 
search for indications of n phase transition. The investigation was undertaken be=- 
‘cause of the great difficulties (discussed at some length) encountered in attempting 
to explain the dielectric relaxation observed in these materials as an effect of a 
diffuse ferroelectric phase transition. Although the resolution was sufficient to 
separate structure sensitive lines with a tetrahedral distortion of 0.0011 ora mono- 
clinic or rhombohedral distortion of three minutes of arc, and distortions of one- 
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. t ¢ 
sixth these values could be detected by variations of line width, no deviations fron 
the cubic structure were found. After a further discussion of the difficulties of 
accounting for the behavior of these materials in a more conventional way, it is con 
cluded that they are representatives of a now olass of substances having properties 
intermediate betwoen those of true ferroelectric materials, and materials Showing 
classic ionic relaxation. The following postulates are adduced to explain the di- 
electric relaxation of the strontium: titanate~bismuth titanate Solutions: 1) The 
‘dielectric relaxation is due to relaxation of titanium ions within the oxygen octa- 
hedra that are distorted by proximity to defects. 2) The concentration of the relax= 
-ing quasidipoles is large. 3) The activation energy and dipole moment of a relaxing 
quasidipole depends on its distance from a defect. 4) The activation energies of the 
_quasidipoles are asymmetrically distributed. The consequences of these postulates 
are developed, and it is shown (with the aid of plausible assumptions concerning the 
/effects of the dipole-dipole interactions) that they can accomt for the behavior of 
‘the solid solutions. Orig.art.has; 3 figures and 2 tables. — 
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ets ‘spontanecus enyotaliientiad of. 
ve (21) from 0 to.0;16 atom ~ 

ac 4%). of. Bi. ‘and: sbove 0. tome. 4 can ‘be separated in ‘the concentration dependency. __ 
f-tructural -peranetera.Ty and P,. The different behavior of the said_yalues da: 
hese concentration ranges is. linked to different behaviors of bismuth ions os 
he BaTiO, lattice... in the second range, relaxation dependencies and tg , 
ated: to the ‘electron ‘processes, were disclosed. Probable mechanisms of eae 
Processeo ere: also discussed “Orage ert. “baer ‘S figures and 1 table. 
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55 Rashtenova, A.M. 
| eT9Ee: Concerning phase transitions in 
me L321 Sept 1964. [ 


| SCURSE: AN SSSR. Investiya.Ser.fizicheskaya,v.29, no€, 1965 , 295-990 


| POPIC TAGS: single erystal, phase transition, x ray diffraction, 
eet Gc erartien. olectiie constant, strontium compound, titanste 


ABSTRACT: , The authors have measured the birefringence and dislectric 
Je SrT103 $3 . oryStals at tempsratures from 4.2 to SOUNK 


strains. Batween 112 and l1O°K the initial anisotropy of the crystal 
cotpletely disappeared and the double refraction oegan te risa pa 
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jin the double refraction curve at: 
; second phere transition, in agreement 
with findings of RS.Kro; stad, Fw. Lytle, HW.Moos and E.B.Moore (Bul. 
ner. Phys.80c.8,470,1963). It 18. suggested that the fluctuations below... 
$100 are-due- to a- thing phase transition: the presence of this transi- | - 
tion is also in agreement with the results eof Krogstad et al. x-ray 
diffraction profiles measured at -77°K could not be explained by the |. 
| drequen yy Beumed tetragonal structure. It. is concluded that the =i. 
4: 2 ant ath the lattice constants a= ¢ =) 
3 O68 w:6), Xeray diffraction profiles at room| 
Sicuechearel distortion of the unit cubs: 


m Beb70 A, “bie 8,808 a’ 
ae ‘| amounting to two minutes of are. It is suggested that this distortion 
-,/ may be due to the fact that the crystals were grown at 2000°C. The di- -- 
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Velec : and” tangent ine creasod monotonically wt th de- 
ratures ines no: betes yora Tound § conclude at | 
yey are not ferroelectric transitions. Orig.art. 
5 figures, bat 
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SOURCE: AN S9SH. Izvestiya, Ser.fipicheskaya;v.29,n0.6,1965,980-924 | 
TOPIC. TAGS? ferroelectric crystal, barium titanate, calcium 4norganid— 
, B15] 


| compound, strontium 8, Hbsorption. spectrum, dielectric ccns- | 
tant ee es es 


“ABST e smission ani reflection: spectra of: CaTids! = 
were recorded and are compared: with the analogous spectra of SrTid0z - re 
and BaTil Teporege peziter by, the-euthors end by others. ‘Sha compar--: 
ison is of interest because all three miterials have the perovskite °-~ 
structure but with different symmetries at room temperature. The oe 
CaTi0s transmission spectrum has a doublet with the minimum near 30° 
microns, and the-reflaction spectmm has sharper minima than those of 
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peg Ee ae). 
srt 105. lectins tant_of CaTi0, wascalculated. 
by the numerical tion method: dascribed previously by twe of | 
the author © tela 6,182,1964). It was founa that the de- 


“<< | generacy is partly removed in CaTiOs and seven resonances were found | 
> | Detween 17.9 and 87 microns. The dielectric constants of three 
materials were measured at frequencies from 10~ to 3 x 10/4 cycle/sec 
The ole se constants of BiTiOs and CaTi03 remained umchanged to | 
about 10*© cycle/seo and were determined entirely by lattice vibra- 
tions. Additional dielectric dispersion was observed in BaTi0gz near 

© cycle/sec; this is ascribed to domain wall relaxation. The con-,' 
tributions of infrared resonance absorption to the dielectric losses, 
of the three materials vers calculated. The dielectric losses of i 
‘SrTl03 and CaTi0s near 10/0 cycle/sec sare aue entiraly to lattice vi- 
brations, The dispersion equation for the complex dielectric eonstant 
of e cuble crystal with the perovskite structure was derived by sho |. 
“| Method of W.Cochran (Adv. Phys.9,387,1960) in an attempt te elucidate ie 
_| the anomalously high oscillator strength of the low frequency nornal | 
vibration. It 1s coneluded that the high oeeilister atrencth is aue | 
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SOURCE: AN SSSR. izvestiya.Ser.fizicheskaya, v.29, no.S, 1965, 994-998 


TOPIC. TAGS: “ferroclectric: ‘erystal, ‘barium titanate, doping, ron, Bye 
|. erystal structure, .phase trans ‘Bion, Gielectric constant, electric 
Y ; ty septic. ateorelion ee 


RAC Th ay pured..t @lelectric constant; elec. i 
Teal... ¥. a ‘optical, transmission of BaTiGs single. erys=—. 
als containing up-to 6-ate% Fe and have. investigated the structure: 
of the crystals: by: aeray ‘diffraction. At room temperature the struc- 
re. of. Sryseee ou taining from 00486 tO. 26. igele re was tetragonal; 

stals 1.6 ted were _cuble_anj_ their Int- 
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} was wractically the same as at room temperature. 
It Is concluded that ‘the structure is-tetragonal at 243°K and that a. 
phase transition occurs batween 243 and 77°K. The dielectric constents 
vere measured at temperatures from. 100 to 5300K, It was found thet te 
Curis point.is displaced toward lower temperatures with increasing Fe 
“| content. The authors ‘also assert that the dielectric constent maxinun 
corresponding to the 2-m —s 3°m transition is displaced toward higher 

| temperatures. Electrical conductivities were measured at temperatures ; 
from 100 to 530°K. The plots of the logarithm of the conductivity age : 
inst the reciprocal of the temperature were straight lines for erys-  _ 
tals containing 2.6 at.% or more of Fe and were broken lines for = |. ~ 
crystals containing 1.54 at.% or-less. ‘These curves are analyzed and ° 
+is-concludéa-that_tne-F purity-atoms:-form-acceptor-levels vith= 
tion: energy-of 1.5. e¥.- Gptical- ‘transmission: measurements at = 
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»| AUTHOR: Boydanov, &.V.; Rassushin, Ves. . Be 
“PTPLE; Regarding, the mechanism of appennefice of relaxational,nolari- 
| zation in barium’titanat @ crystals! Soped with antimcny’YReport, 


14th All-Unfon Conf. on Ferroelectricity held in Rostov- ~on-tho-Gon 
18-18 Sept “F= 
oe ea . 7 | 


- 1 SOURCE: AN ee ee 


TOPIC TAGS: ferroslectric crystal” haste titanate, doping, entimony, 
dielectric, sons tant, ‘Telaxation ebtect Pe 


aRSTRACT: The authors and collaborators have previously shown that 

| {ne elelectric constant of BaTiOz single crystals containing from 0.3 3 

| te 0.6 at.% 8d is frequency dependent at temperatures well above the a 
Curie point | and does not follow the Curie-Weiss lew (Zh. fiz. tvardose : 
, tela 5,No.9,2703,1963; Kristallogrefiya 10,74,1965). in order tc ds- 4 
termine whether the relaxational polarization thus revealed is due to 3 

: surface barriers at the alectrode contacts as was shown et N.P.Bogo- 
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“L, 575618 
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| roditskiy and L.V.Smirnov {Fiz.tverdogo tela 4,3418,1962) to bs the 
' case for rutile, or to polarization of microinhomogen rleties distribu- 
: tad throughout the volume of the crystal as discussed bv WA. Wavi and 
N.4.Terhune (Ceremic Age 62,2,23,1953), the sutheors neve wifes 
tie further measurements reported here. The dielec’rtic cir tant. of 
Si) doped BaTiO, crystals of different thickmesses we: PESUPGG 5 
tempera tures Peon 20 to 270°C and at frequencies o* 1 ena it wiles. 
cycla/sec. By treating the sample as consisting <! “yree Shae 
ir) series, of which two represent the surface effect 
sents the volume effect, the authors conclude tres: ; 
city will be inversely proportional to the thickness of tne se 
it is dus to volume effects and that it wil] be independent of 
thickness if it 1s due to surface effects. The measurements sro 
. that the capacity was approximately inversely proportional to ¢ 
thickness at temperatures well below the Curie point ang tnat i: ne- 
cane pd ears ee | independent of thickness at temperatures far above 
th Curis point. It is concluded that the relaxaticnal nclacization 


@ 
i 


is a volume effect at low temperatures and a surface effe- 
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. | gemperaturas. In the narrow temperature 
Solty was much less thickness-dependen 
peratures on either side of this range- 

‘pay be due to the presence in BaTiO, of a 
wurie 
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Web and ate Care 


Structure of the bisulfite compound of altrovo-p-aaphthol, The scheme of Buch. 
erer’a reaction, SY Vv. J. Gen. Chem. (U.S 8 R) 2 9-22(1932); ef. 
naphihed Gt has the keto form (HO) Feet red to LRee. les OH)SOst 
ne eto forn je conv: oO 
wy by boiling with NaHSOy, by treating with SO, (Baaiger, Ber iy sme or 
by Za dust in NaSO, (Do » Diss., Munich 1912). The mechanism of auch a 
conversion of I to IV is not clear by these reactions, and bere investigated 


TV was . by beating pure I in water with Sq in HC} 
this ledbentea that by there water pl apn 


A 


Prepn. ‘onic acid the sulfons 
is caused by the N Combined with FI as I) and that the excess of 5] @@ 
NaHSO, used in the acts only as a red agent. formula IE does not iizoe 
Eaplala the conversion to IV, but becomes clear the formula V and the scheme i i 
| ‘C(;NOH).CO.CH:CH + NaH{SO, —» VI—+ V, in which VI is changed to : ee 
| i V by tautomeric fearrangcement, are assumed. (Lante and Mingasaun, C. 4. 25, S8u7 ) 2 died 
a In the detn. of the presence of the CO in the tautomeric form VI by the action of irl x@@ 
SSu H NH,OH_HCl on I, the not J,2,4-naphthoquinane dioxime-NaHSO, but "le@ e 
ee Ae 1,2,4-CisHs(:0)(; NOH)SONH, (VII) (nitroso-Nevile-Winter acid) with = good yield iZ 
5 [! [pal No. 04,476(1930)). proves again that the NaHSO, i: fo) 
2 Wy 


Z No. ; 

group in 1 isin position 4. Ifthe isomeric nitrosonaphthols react with NaliSO, similarly ee on 

Th, then the @,0-CyoHy(: NOH)(:0) will be represented by the formulas : 1306 
hose of a, 4-CisH(:0)(: NOH) b Xand XI. Boniger (2. ¢.) obtained : 
H)SOH hy heatiog aft-Cy (oli NO with NaHSO,, which corre- 
| las Xand XL Vurozhtzor (C. A, 10, 22968; 11, 3235) showed 
| that naphthol aro dyes react with NaHSO, in the quinone-hydrazone fon, and he * 
t assumed that the oko Rn takes place at the CO group. Of these azo dyvs mz 
iv those react with NaHSO, = have the azo croup in the I-pusition and the * 


N 
Tif meee, One ee ea ss ats 


| A5M-$L A wBTALLURGAL LITERATURE Shaye ration . 
oe ees S BSCE RIP Ra Es ir tee 


Pde edn Ay : 
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group in the 4-pusition and the HO group i 
group in the 2 poalticn and the HO group in the 
to nitruao- 
V only hy 
aU,SCHY, on prolonged 
Celle. C(: NOH).CCOH)OSONa Goth CCNOM).Cott Gals. C(:NOH).Co 
I 
i H CH(SO,Na)——CH CH(SO\Na)-—-CH, 
am) (¥) (v1) 
CoHa-C(:NOH).CHBONa CaH,.C(:NOH).CHSO\Na 
oon don) renee 


(Vint) (x) 
GH. . CO. C:NOH Gi, . CO. CNHOH 


H(SO,Na).CH 
(x1) 


into C.H,( 
thL In the 
SO, the in 


NaliSO, ts enn OHSS N 
sere RL pio 


wed. bisulfi 1,2-, Le sa and *, 
ucherer's reaction may lormulated the case of the conversion of 8. 
CyHOH to B-Cell: NH, as follows: = 8-C,,H;OH —> C.H..CH,.CO.CH:CH £ 


NH.HSO, —» C.H..CHy.C(OH)(OSO,NH,) CH:CH + NH; - HO —» 
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} Colts CM. CNN OSONTD. CHICH — NE UMSO.—e CidtNIb. V. bears the 
ened 


seactivit of naphthols in the keto form on the hypothesis of Thicke: furmuls XU for 
#-C,HOH XI foe a-CyltOH 


teem ers ‘ 


Com.) 


cc elf ra cx) Mo an 
— tation of nephthols (and CrsHl,) there are available 4 partial vaien: 
een) In the win that of the keto form #-CioHLOH has 3 and @-CisH:OH ogy al 


Saicncles, and from the gree ter satn. cP dhag pein ee preghrae 


“ee their formation. The adda. fan of NaHSO, to the CO ip of the ketones rena acreeebie 


ee. must take place at the cost of the partial valencics of the nee and O thus: 
OC, Ne.+-0 Seon — On 
Bee: ae : 
: 4 
Beas Le he SONa 


the CO group In the above keto forms of naphthols is found the basic 


~ In the structure of 
erence the usual k . tis. the absence of the (ree partial valency at the 
CC be. se Ate par vain n the name eus is present only at the C 


in the 3 from the C of the CO, é.¢., at the 4- ieee CH OH and at the 3-C in 
@ Cult OH. - Cl pen dn. of NaliSO, to naphthols may be represented by the 
formulas XIV end XV and not hy XVI and and XVE: 


Ave. Fb ae  mhTALGURcicad LITEMAT ERE CUAMIP RR A THOK 
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waa Salad fe 
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fom Act ant nt Ate with a obtained, acconting to him, 1,2,5,4: NOMENON OME ae 
‘i this n gave in part I and LAZAG-CalNiel nie Onde ( 
by R,, it follows that nid iy ait ero * Xx cat 


of nitration of 18 is 
of the A 


(cht ROM Ct (a) tor Tee me eine LS 
m, 
ak t ern ene e alate without conta tion ie re 
th ata Fu 


awe The he props Hicrmutas acy 
aceiet . Pret 8 Khot nahy aul apna (C Aly 5 


pepel. by steam disth,, and meee 
» Ber, 31, 297 C1RUN); Viseher an 
00, 4. ¢.); XUIT was teluced to 
meyer tiethal to $3.4. GH 
XV treated with CO, in HGO gave 1.3 4. aint 
leetial with Behall's Ae ether of hormonal malicylic ackt (Ber, 12. rT nn 
V was nuance up inte the Mtg compad. te KO and trated wl are 
i tention! with that obtained ty the Feledel-Crafts erethesie; ted gave 
light yellow platca with song musk odor, m. 85° + Which, ith toples of 
cotn. amber m them. np. Th ate that 
the structure ¢ of his is ib and that of amber musk fy xo: ts the eon. 
figuration of B Masa! pe TL by the action wf is Haan 
eke sie estAe (XVN ot FX, and { dietiv be either 
1,2,3.4,.0-00V) It) on wil aE nit Fei aie af which XVII iy 
he al the cttercl the cing in 
. aa or ou . to am! 


maak. a by Btn 
also 1,3,4,6. Gib ae(oite Py 
ape poly UM CMe, iO) 0 
and reacmbtes it in every ne 
loaf nitration pois solvents used, 


to it a disagrerable 
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~ ~~ IS! OTE GS Noe ee ee eee eT 
Ty ee Pn Ninn wv . Yv Phe sen we: 
os BRE ee SE ca a ee oe ay 
ee a (Uh abn Eeb cEpeey { MEENA SE: Lettre eRe wy 1 iG 
. EAL OL MO settee eee ee fh GY ee 
| j-e8 
a 
a txtor, The reaction Ie common with phenal caters which on altration beounte rapidly 1 ;o@@ 
tc and intensively colored red, hive ot because of the formation of axoniuns alte of i i-@@ 
/ quinonoid character {Hecker ath! Solon ina, J, Russ. Phys Chom. Soc 38, TiN, 727, aa ‘| ee 
‘a (1OQK): 97, 11008); Her, $6, T2K, OMA LINN): 3m, OH, TAXIS); Kehenians, Her, 34, : {° 
raza: CoA, 14, 1900; K. and Decker, C. A. 16, 1227). In the nitration of 1X there {1.a@ 
a always eupeared an intense blur coloration of the liquid which on heating of dilg changed i rT 
tored. The culoredt product was feclated with NCWy as the perchlorate in dark blue ' 
bo bared (Atcyer and Gottlich-Wilroth, C4. 24, 389): Me( MectX Mel CHAN :Ob:- 08 
e Cal frNie(C Mey) OC MeCIO,) 0.5110, which treated with water gives the red Me( Met). ; 
2 Soke fa RCM e(C Mey) :0 (AX) (Kehnnann and Decker, Loo: DL atl 
Solonina, 1. ) IT boiled with dil. 1,80, decumpd. into XXU and 2.4,5-Mo( Met). 
8 (Mes CoHLNTON, of its products of conversion Arf. perl. -VIll acs obtained (a) 
R) 
3 
we 
a ll ee 
£# ether layer seyal, wacked with NaQul, deled with | @ 
racwe, alving Be, Via inetd 4°, ant VUE, tet? 4°, 30 
tn, 21-25 Canined with VILL, 23.8-4, Pepe: by the Friedel-Crafts method it'u, 22 ee 
a). T, mi. 00°, bry JAR*, formed i &. yick? when a mint. of GS g. of the powd bi 
Na watt of KET (dried at 105°) and 89 ce. MSO, in 23 ce of PhMe was reflured 2 hrs. at 'se@ 
110-30° in an of bath, then dild, with 10 NaOlt, acpul. ant dittd fanices XIV, b., ; 
HO", perp. in 26% yeh, when 28 ce. of toned HCl wan akowly akledd to the cot woe 


aa 


Base Bete 
aac) Sam ome ate 
re teers 
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; SFSTHTSSSTHSTHSTHFC SHREK AHHH ES HHHH HH HSOHHOC ADEE 
® 


ee 

48 by. XH and 00 ¢. of granulated Sa, then heated 1 he. f 

Sot ee THO added, disid, with stents, extd, with Hi, dried! with KON. tee te) 
vapelicd, and distd. ia eacwe; the picrate is decompd. at 108-9°. XV, bi. 107-0°, peepd 
SA Wei iene erent are et nie ne ei een rl 
uv was aided in a thin etree te the hot sain : refused ih. ih pul 
night, stean-distd., extd with Bt,0, washed with ag. NaOll, sepil., trict with CaChy, the 
KO expelled, sul twice redistd. ia race, XVI, m. Ud 4°, obtained in 3g. yield when 
the Mg compd. front 7.5 g. XV, 0.0 g. Meg shavings and Whee, KUO were treated 2 hrs. 
with anhyd, CO\, then the ppt: decomp, eith bce amd 1S oe. OF USSR ELUL, ext with 
BUD, the RGO distd. off, the rrakduc ahakent well with NaCOs, the inal. part extt with 


HU, the alk. eatn. made acid to Con; paper, filtered off, and reerystd. from bot Hy), 
in 7g. AGO at —5° was mized dropwise with 


Tl, m. 84-5°, paps. when 3.1 g. 
agitation with 12.6 x. HNO, (d. 1.81), then the mixt. was fon ice, extd. with Kuo, 
washed with aq. NaCOs, dried with CaCl, the Ht,0 expelled, dicta. 6m race, the fraction 
tag D7O-SUS, was dissolved in 18g. of hot alc., pptg. a mint. of 2¢ of crystals, which 
wre octal, by sifting and pegs: separately from alc, producing plates of Xt and 
vellow tiecdles of IV, 9. 101%, XXT, 83, ON, was obtained lid 3g vicht hy edtding 20g. 
HINOy (d. 1.4) to 80g, pare VILE in 40 ce. of Calta with mech, agitation and cuoling with 
uv water: the agitation was continued another 30 min, then ahtd. with HYO, the Cala 
liver sepd, washed with HO. deled with CaCh, the Cotte itistd. off, and the reshlue distd. 
in vacuo, gizing 2 fractlons tye 135-45 and 145-70%, The Ist fraction, steam-dictd. art 
reeryatd. frum ale., produced 4.8 g. XXI, yellow foo with aharp cae, mal, wt. 0. 1M dn 
210g, of Colle (KR @ 80): 0.217%, The 2d Iraction reer td. from hot ale. gave Ug. 
XX, m, 81-2°, which nitrated with HNO, (d. 1.55), at --~ * gave XJ and V. 2.8,1,4- 
SH Me(CMes (OH), (XU), m. 122-2°, was in O.8 g. yickd by reflusing 1 hr. 
a iat. of 28g. AX in 25 cc. Col, and Bg. PANHINE1; in 25 cv. Colfe, then the product 
wae washed with 106% NCL the Cille distd. off to reese aml recrystd. from CHCh. 
Wsinhydrone, Coblty.Crbbidh, m. 116%, was obtained by misting 14 g. XX with 1.4 g. 
YUH in little CHICh, and allowing to crystallize. [ doid 472-7. Darsens and 
Lavy (C. A. 25, S40) dispute the structures I for amber musk and 22.2-CcHaMe- 
{UMe)OMe (XXIV) (B.. 4. ¢.) and VIE (Kerkhoff, C. A. 23, 18x?) fue I. By using pure 
Me,CCE and little AICL they obtained II, m. 23.4%, From the low mt. p. of Uf they 
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6 , ae ine psp, Oeoeet . tate AND 6TH capa a 

a ee ee ee awe emery ates weet = Fat atehe gto 

My atte? 


wi ta te O 


eunchide that the Cate a rong mi must be in the c ba not the o meth 
XIV and VE lon of compa. of 1 0 Colts Met Mel! 
m, 21.4%, 
the 


iat, 
(XXV} and M biegooe a yaks raecat action Ot MGA tes ext), 
with that ob! synthesis which produce ueed with ih 
ie m. 91° (Be ah ¢.). The strong odut 
to the OMe 


amber nat abla 
anor musk t8 ex ss te re tbe Ne nod oy 2 NOy groups is itions 
fired and L. are bere ir ted. tn the in tavestigation it was 
te in the position to OMe (Kerk 
cclinies the 


kina The fF a D. 

sively proved thal the fori fu Eroup 

) aalta In the altrathon af 1 ales fi 
Hi, ol with ere Muth 


3 


The formation bh 
Sis (Meyer and Gottlied-Diltroth, J. ¢.) Ltalaee 
ami AICL and p by , am. 4° 7 In “ade te trace the error, 
k and 1,, was care iuily repeated following their inadequate data The 
| D. and _L. proved to be as faimed 1,53, Col fs: MAOHe 
tw 1 8,6-CollsMe(OMe CH (XXVIM, 
BuCi tained 


wid 
(XXVAD. this — con ag a eyes 
Yi _¢.). From compd. xKVin al 
f MITE tye 08-0" and nt. 2o- 
XXXVI 


Tee SFIS ETA BTS? 


4? wile RAVI be 109-4° and ma. on (purified of 

obtalued 1.4, ty Cali Me OMEXE Me (XXIXK). m. 111%, posscusing 

musk and m. 82-9", with oo mm! musk odor and different from 
mothe eal m pe ita hable atructure being 


of H (Vil VIII) and the amber 
rane i bree by them in the 


sn on, e 
xi with which it gives pean 
3.4 WeCallyMe(OMeX NOWCMes { ). 
Kook by the method of D. and L. x bibs is 
mono-nitre compd. 1. m. 72°, aeshich could not be be obtained in the prep. ol the 
assertion that the the amber musk 


process of a 
amber musk and by nitration of XV 
is conditioned by 2 NOy groups in o-pasitions to the OMe group is cantradicted by the 
tia tore faintly than the amber musk XL Expl 


Lust at , terenatuae 6 coanuancation 
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ee 
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dowly added 
tra ino water bath, 
rasuo, EXVIL, wi. 176° ie compd 


Mg shavings, a crystal olla ot EL0} was satd 
cooling. then decompd, with tce 
toy. HE~$°, obtained in 12 a. yield when 4 


; 0.7 g. of Mig, X and 200 cc. of abs. KUO, the reaction allowed to subside 
tren 10 6, SX. FO hae 


ater bath, decompd. with ice and 109 HCH, the ether 
ag. layer eatd. with Et,0, the 9 eats. combined, dried with CaCl, the 
f 


‘ si m-MeGaHOMe, bs 57-60%, and 
*, XXIX, m. 111°, 


coloring 

with BLO, 

combl: 

alc, até allowed to stand 
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Structure of of altroso-¢-na oL S. ¥. Boapanuy. ~e@ 

J. Gen. Chem, (a are sate Soa! ef.C. A. ay tor sere a a ic | |se0 
{os foetal ae - with NLOI Her bot the H 

expected 112+ naphthoquinone SOs (1) but 1.2.4-Cuolld :0X : NOM). i 1-@@ 

SONI, (Hl). | By the seutralization of the HCI of NH:OH.HCI with ACONG io the i leee 


reaction! there i tained Cita: NOH). H,SOs (IV), which, heated in alle. medium and 
the anhydride of 1,2-naphthoquinone dioxime (V), while 


Gl—EN,, CGalig—-C: NOH 


nenean mostuicn,. bo og 
(Vv) (VI) 3 oo 

at a lower temp. and on shorter beating is formed 1,2-Cylid : NOH), VII), which on . 
heating with NaOH fs converted to V (Goldschmidt, Ber. 17, 801; G. end Semin Your : soe 
17, 208184) Kebrmann saad t Messinger, Ibid 23, 2816( 1800); Bromme, Thid 21, cee 

301(1888)), | V and VI can be prepa. directly directly from the mixt. obtained b 3 hed 
boiling I with NH;OH.Hl and Aco The cleavage of the HsSO; group fron 1¥ 7] s@@ 
with alkalies indicates the cloee simitsrity ot to I and that the particle VII may “| cee 
bly i podoar era oa i. 2 eee 

could be considered es identi- ajs@ 
cal with II, which a ex in the interaction of I with NH,OH.HCI in an ack! 7 


mediura. introduced into bang coed concd. HCI, produced ITT, which ly substanti- 
ates the hypothesis that in the reaction of I with Ni,on. Nene is the first 
intermediate product. Prepa. af IL—A miat. of 11.08 6. Lin 150 ce, 4,0, 0.53 g. cryst. 
AcONa (20% excess) and 3.06 g- NH,OH.HC1 (10% excess) was gently boiled 30 min. 
(when s temple of the red reaction sixt. snixt. produced with h NaOH no green ppt. of nitraso- 


then filtered, the gain, washed with 20 
[figSvecoin wath treated ide He Le tants the ppt. Gitered 
ofl, wasbrd with 18 ce. cold HO, dried 1S. Bow, retuned Te. with shaking 
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fu Joy MeDe 1Bo ; NHoPh and p-toluidine with II give, in aq. solution, 1-nitreso- 
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respectively. 
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Research in the field of naphthofuroxan, Part 2. 2-nitro-l-naphthylamine~ 
keguifonic acid and 2-nitro-l-naphthol-'-sulfonic acid. Zhur.ob. khia, 23 no. 
1031761-1764 0 '53. (MRA 6:11) 
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BOGDANOY, S.V.; GORRLIK, MV. 


enti aulfite compounds of oxy~ilerivatives of anthracene, Khim, nauka 
1 prom. 3 n0,2%279=280 '58, (MIRA 11:6) 


1, Nauchno={seledovatel'akiy institut organicheskikh poluproduktoy 
4 krasiteley im. K. Yo. Yoroshdlova, 
(Anthracene) (Sulfites) 
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AUTHOR: Bogdanov, S. V. 79~26-5-47/69 
NEUES DOIN MELO 
TITLE: Reduction of a Bisulfite Compound of 1-Naphtho} 


(Vosstanovleniye bisul'fitnogo soyedineniyn t-neftola) 
I. 1,2-Dihydronaphthalene-2-Snito Acid 
(I. 1,2-Digidronaftalin-2-sul 'fokislota) 


PERIODICAL: (issn Obshchey Khimii, 1958, Vol. 28, Nr 5. nye 1324-1327 
(USSR 


ABSTRACT: As was noticed (ref 1) the bisulfite compound of 1-naphthol 
behaves toward hydroxylamine and semicarbazide like a 
ketone and converts to the oxime and semicarbazone of the 
bi-sulfite compound. For this reason the formula 
1~oxo-1,2, 3, 4~tetrahydronaphthalene-3-sulfo acid (formula T) 
Was suggested for this compound. According to data in 
publications the reduction of 1-0x0-1,2,3,4,-tetrahydro- 
nevhthalene leadg to 1-0x0-1, 2,5, 4-tetrahydronaphthalene and 
to 1,1'-dioxv-1,7'-ditetralyl. In the reaction of 1t-naphthol 
with bioulfit+, besides in, o4 suirite compound of naphthol, 
alse igé= and 1, 4-naphtholsclfo acids form. It was of 

interest to investigate also the behaviour of the bisulfite 

Card 1/3 compound of Y-naphthol toward the reducing ugents. The 
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Reduction of a Bisulfite Compound of 1-Naphthol. 79~-28-5-47/69 
T. 1,2-Dihydronaphthalene-2-Sulfo Acid ; 


results showed that this compound on the action of zine in 
diluted acetia acid in the presence of copper sulfate 
converts to a mixture of reduction products irom wuisn the 
sodium salt of the 1,2-dihydronaphthalene-2-sulfo acid (II) 
wan asurated. 1,2 dihydronaphthalene-2-sulfo acid is cleft 
intoalkuli liquors and mineral acids in naphthalene and 
sulfurous acid, and on the action of bromine water, converts 
to 4-oxy-3-promo-1, 2,3,4-tetrahydronaphthalene-2-sulfo- 
acid, Tha latter in acidous medium yields naphthalene and 
-2-bromonaphthalene, and in alkaline medium naphthalene-2- 
sulfo acid. The formation of the 1,2-dihydronaphthalene-2- 
sulfo acid in the reduction of the bisulfite compound of 
fenaphthol proves the nroposed structure of the latter, i. 
e. formula I. There are % veferences, 3 of which are Soviet. 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820019-4" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820019-4 


Reduction of a Bisulfite Compound of 1-Naphthol. 746 28-5-47/69 
I. 1,2-Dihydronaphthalene-2-Sulfo Acid 


ASSOCIATION: Nauchno-issledovatel'skiy inatitut organicheskikh 
poluproduktov i krasiteley (Scientific Research Institute 
for Organic Intermediate Products and Dyes) 


SUBMITTED: April 22, 1957 
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AUTHOR: Bogdanoyv, S. V. 794-265-486 /69 


pa meeeenundremmel — . : 
TITLE: Redv-tion of the Bisulfite Compound of ieNaphtho!l end. 
of I.s Oxime IJ. (Yosstanevieniye bigui'fitnoge soyedinentys 


tenaftola { yego ckaima. IT) 


PERIODICAL: Zhurnal Obshchey Khimii, 1958, Volo 28, Nr or , 
ppe 1326-1332 (USSR) : 
ABSTRACT: Not long ago (ref i) it waa noticed that in ine reauction 


of the bisulfite compound of 1-naphthol with zine in acetic 
acid a reaction mixture forms from which the 1, 2-dihydre- 
naphthalene-2-sulfo acid was isolated (formula 1). Tne 
deposit produced from the reaction sclutinon by additiren of 
sodium chicride contained 76,5 % sodium salt of the 
compound (1) and a considerable amount of sudium salt of 
the suifo acid, which reacted neither with ‘odine nar with 
bromine water ana which was resistant to sikail ; 
liquors anj acids. Tars call wag segycu.et oom caomosuna (T) 
by Tracti- al -crystaliization of water and by boiling 
with a %.. - soda liye. This compound is a tetrahyaronaphtha- 
; lenesulfo acid, which on the dehydration with sulfur converts 
Card 1/4 to naphthaiene-2-suifo acid and is. as mast be assumed, & 
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Reduction of the Bisulfite Sompound of 1-Naphthol 719 -28-5-448/69 
and of Its txime. II, 


be obtained with hydrochlorio acid in the Place of acetio 
acid. The same compound converts to 1,1l+dinaphthyi on heating 
with sodium hydroxide of sulfuric acid. In the reduction of 
the oxime of the bisulfite Compound of naphthol with zine 
and acetic acid the ‘wamino-1,2,3,4-tetrahydro-naphthalene-3- 
sulfo acid (V) results. The direetion of the bisulfite 
compound of t=-naphthol and of its oxime corresponds to the 
reduction course of 1~oxo~1,2,3,4-tetrahydronaphthalene and 


oF its oxime and thug proves th: urlier proposed 
structure formulae of the bisulfite compound and of its oxime. 
Card 2/3 There are 3% references, 2 of which are Soviet, 
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Reduction of the Bisulfite Com 3 
arg ea eae pound of 1-Naphtho? 794 Shep dB/60 


ASSOCIATION: Nauchno-i ssledovatel'skiy insti tut erganicheskish 
Polunzeduk to ikresiteley (Scientific Resaarch Institute 
or Organic Intermediate Products and Dyes) . | 


SURMIT?PE): April 22, 1957 
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KOROLEV, A.1I., otv.red.; VUL'FSON, N.S., sam.otv.red.; BOGDANOV, 5.V., 
red.; DOKUNIKHIN, 3.8., red,; MASLENNIKOVA, Y6.V., red? 
1.¥., red.; KHOMSKIY, I.G,, red.; ZMIKIN, V.1,, red.; SHPAK, Ye. G., 
tekhn, red, 


{Organic intermediate products anil dyes; collected articles] 
Organicheskie poluprodukty 4 krasiteli; sbornik statei. Moskva, 
Gos.nauchno-tekhn.izd-vo khim.lit-ry. No.l. 1959. 238 p. 
(MIRA 13:7) 
‘1, Nauchno-issledovatel'skiy institut organicheskikh polupro- 
duktov i krasiteley. 
(Dyes and dyeing) (Aromatic compounds) 
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+ AUTHORS: Bogdanov, S. V., Gorelik, M. V. SOV/79-29-1-30/74 
~ 
TITLE: Investigations in the Field of the Oxy-Derivatives of 


° 


Anthracene (Issledovaniye v oblasti oksiproizvodnykh antra- 

' tuemr}-I. Bisulfite Compounds of the 1-Anthrol and 4-Nitroso- 
j-Anthrol (I. Bisul'fitnyye soyedineniya jt-antrola i 4-nitrozo- 
l-antrola) ., 


PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 1, pp 136-139 (USSR) 


ABSTRACT: The investigation of the properties of the bisulfite compounds 
of 1-naphthol and 4-nitroso-1-naphthol (Refs 1, 2) made it 
possible to describe their structure with the formulae (I) and 
(II). In the present paper the affiliation products of the 
bisulfite to the 1-anthrol and 4-nitroso-1-anthrol are in- 
vestigated. This affiliation takes place on the treatment of 
the 1-anthrol with boiling sodium bisulfite solution (Ref 3). 


- fhe product ©) Hy OH. NaHSO,.3H,0 obtained by the authors is 


stable in neutral and acid medium but is decomposed into 
sulfite and 1t-anthrol in alkaline medium. In the reaction with 
hydroxylamine, semicarbazide or phenylhydrazine in acetic 

Card 1/3 acid it is converted accordingly into the oxime, semicarbazone, 
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; s0v/79-29-1-30/74 
Investigations in the Field cf the Oxy-Derivatives of Anthracene. I. Bi~ 
sulfite Compounds of the 1-Anthrol and 4-Nitroso-1-anthrol 


phenylhydrazone of the bisulfite compound of 1-anthrol. This 
indicates the presence of a carbonyl group and the formula (III). 
The formulae of the oxime, semicarbazone, phenylhydrazone 
are presented in the formulae (IV) a, b. The bisulfite compound 
of 4-nitroso-1-anthrol was obtained by the reaction of 4-nitro- 
so-1-anthrol with dissolved sodium bisulfite in the presence 
of pyridine. Without pyridine the yield decreased from 82 to 
6%. Alkali liquors readily split off a sulfite molecule from 
the bisulfite compound. With hydroxylamine hydrochloride in 
the presence of sodium acetate the bisulfite compound of 
1, 4-anthraquinone dioxime is formed from ite The transition of 
the bisulfite compound of 4-nitroso-i~anthrol into the bi« 
sulfite compound of 1,4-anthraquinone dioxime indicates the 
affiliation of the bisulfite molecule to the carbon-carbon 
double bond (V and VI), yet not to the carbonyl group. It may 
be concluded from these results that the bisulfite compounds 
of anthrol and of 4-nitroso-1-anthrol resemble by their 
structure the corresponding derivatives of the naphthalene 

Card 2/3 series. There are 5 references, 4 of which are Soviet. 
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Investigations in the Field of the Oxy~Derivatives of pelea et. 


sulfite Compounds of the 1“Anthrol and 4-Nitroso-1-Anthrol 
ASSOCIATION: cea Ce a institut organicheskikh polupre 
ov i krasiteley (Scientific it Si 
a Bie Pesdick Bec) Research Institute of Organic 


SUBMITTED: November 25, 1957 


Card 3/3 . 
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‘ AUTHORS: Bogdanov, S. V., Gorelik, M. Ve SOV/79-29-1-31/74 
ec Te . FS a ae a SE ‘s A 
TITLErS Investigation in the Field of the Oxy-Derivatives of 


Anthracene (Issledovaniye v oblasti oksiproizvodnykh antra- 
_tsena) II, The Bisulfite Compound of the 1-Nitroso-2-Anthrol 
(II. Bisul'fitnoye soyedineniye 1-nitrozo-2-antrola) 


PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 1; pp 140-145 (USSR) 
ABSTRACT: As previously shown by Bogdanov (Ref 1), the bisulfite com- 
pound of 1-nitroso-2-naphthol is converted by hydroxylamine 

into the bisulfite compound of the 1,2-naphthoquinone dioxime 
which, on its part, is capable of different transformations. 
It suggested itself to synthesize also the bisulfite compound 
of “‘1-nitroso-2-anthrol and to‘investigate whether in the 
anthracene series also reactions take place which are charac- 
teristic ofthe bisulfite compound of 1-nitroso-2-naphthol 
and its derivatives. On acidification of thé“bisulfite 

' solution of 1-nitroso-2-anthrol Fieser obtained the 1-amino-2- 
anthrol-4-sulfonic acid-in small yield (Ref 2), but he did 
not. succeed in separating the bisulfite compound. The authors 
were able to obtain the bisulfite compound of 1-nitroso-2- 
anthrol in a 90% yield, by allowing the double quantity of 
sodium bisulfite to act in j-nitroso-2~anthrol in the presence. 


Card 1/3 
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SOV/79-29-1-31/74 


Paeeetieaes on in the Field of the Oxy-Derivatives of Anthracene. II. The 
* Bisulfite Compound of the 1-Nitroso-2-Anthrol 


Card 2/3 


of pyridine. This treatment considerably increased the yield, 
as was previously seen with the 4-nitroso-1-anthrol (Ref 3), 
and part of the product was separated in the form of a 
pyridine salt. This bisulfite compound is unstable in alkaline 
medium only, whore it decomposes quantitatively into bisulfite 
and 1-nitroso-2-anthrol. On the reduction of this compound 
with sulfurous acid or tin chloride the 1-amino-2-anthrol-4- 
sulfonic acid is formed, in the reaction with hydroxylamine 
the bisulfite compound of 1,2-ar.thraquinone dioxime. The 
former transformation shows that the sulfo group in the bi- 
sulfite compound of i-nitroso-2-anthrol is in position 4, and 
the latter indicates the presence of a carbonyl group. On the 
basis of these facts the structure (I) may be assigned to the 
bisulfite compound of 1-nitroso-2-anthrol. Compound (II) is 
converted, according to conditions, in alkaline medium into 
the 1,2-anthraquinone dioxime III), the bisulfite compound 

of 1,2-anthra-(3',4')-furazan i) or the 1,2-anthra-(3',4!)- 


fivezaa (v). The two figures show the absorstion spectra of 
the compounds to be compared. There are 2? figures and 
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